Abstract: This study presents the validation process of the Questionnaire on Academic Stress in Secondary Education -QASSE-, designed to assess the wide variety of school sources and situations related to academic stress in adolescence, and their relationship with students' physical and psychological well-being. Participants were 860 Spanish high school students (52.9% girls) with an average age of 14.62 years (SD = 1.8). Through a cross-validation process, EFA and CFA supported QASSE multifactorial structure with four first-order factors -academic overload, interaction with classmates, family pressure, and future-oriented perspective-and a second-order factor of academic stress, showing a significant and intense relationship with adolescents' psychological and physical well-being. Results also highlight the effects of the gender*educational level interaction on the students' stress, with girls showing higher levels of stress in the transition courses between educational phases (sophomore and junior years). The QASSE demonstrates good validity and reliability, showing potential for both research and educational application. The results show the high impact of the QASSE dimensions on psychological and physical well-being in adolescence, highlighting its special usefulness for designing and adjusting educational prevention and intervention actions in this area to the students' specific characteristics and needs.
Introduction
Academic stress is a widespread phenomenon in the different stages of the educational system, and it adversely affects students' personal, emotional, and physical well-being [1, 2, 3, 4, 5, 6], as well as their learning and performance levels [7, 8] . Different studies also highlight its relationship with early school dropout [9] and internalizing and externalizing problems in school contexts [10, 11] . Academic stress is especially relevant in adolescence because the school environment is one of the most significant life contexts in this developmental stage and one of the sources of stress most identified by adolescents [12, 13] . In addition, transitions between educational stages are usually related to higher levels of stress [7, 14] . They can have a negative influence on students' academic, personal, and social adjustment, and their levels of self-esteem and achievement [15] .
In spite of its demonstrated prevalence and relevance in adolescence, various authors point out serious gaps and problems in the assessment of academic stress in this developmental stage. Some of the most important shortcomings are (a) dissatisfaction with the assessment instruments currently available [16] and (b) the low number of studies focused on secondary education, compared to the university, and inconsistencies in their conclusions about the relationships among gender, educational level, and academic stress [17, 18] .
Focusing on the first question, recent studies refer to limitations of the instruments available in Spanish [11] alleging that they (a) are generic in nature and decontextualized from the school setting, (b) have a one-dimensional nature and provide little information for intervention in this area, and (c) focus on partial aspects of academic stress. Thus, several authors emphasize that few instruments consider the broad range of potentially stress-producing academic conditions [16, 19] , and that there is a need for instruments with contrasted validity and reliability [11] . Noteworthy shortcomings are identified in the validation of the available instruments, such as not using confirmatory techniques to show the consistency and stability of their structure across different samples [20] . Among the few exceptions, they highlight the Spanish adaptation of the Student Stress Inventory Manifestation [21] , which evaluates the different manifestations (physiological, emotional, and behavioral) of academic stress in adolescence [22] .
Focusing on the second question, the inconsistencies among the results of previous studies that analyze the possible effects of adolescents' gender and educational level on their levels of academic stress make this question an especially relevant objective in this study. Thus, although most studies point out that women express greater academic stress than men [11, 23] , some recent evidence revealed that adolescents' perceptions of school-related stressors are similar in girls and boys [3, 23] , or that women present greater stress when faced with some types of stressors -e.g., related to worries about school achievement-whereas boys present greater stress related to others-e.g., conflicts with parents and/or teachers- [4, 5, 25] . Moreover, studies that analyze this question in transitions between educational stages suggest that women show higher levels of stress during these periods [23, 26, 27] .Thus, in spite of the large volume of studies that analyze stress in adolescents in different life contexts, these results highlight that possible differences in academic stress depending on adolescents' gender and educational level are still not clear [24] . These questions are especially relevant, given that they limit and impede the design and evaluation of prevention and intervention programs in the school setting, and their adaptation to students' specific needs [28] .
All these considerations underscore the need to develop and validate an academic stress assessment instrument in adolescence that considers the broad range of elements that make up the school context, can easily be applied in schools, provides valid and reliable measures of their evolution in this context, and helps the professionals involved to relate assessment and intervention. 
Materials and Methods

Item development
The development of the initial pool of items on the QASSE was based on a large number of previous studies focused on analyzing students' everyday stressors in the school context, such as schoolwork pressure, school/leisure conflicts, worries about school achievement, difficulties with peers at school, conflicts with teachers and parents, and concerns about the future, and their effects on adolescents' personal wellbeing [3, 5, 13, 25, 26] .. Three experienced researchers in adolescent developmental and educational psychology and three school psychologists from different public secondary schools participated in their elaboration. A comprehensive and exhaustive initial pool of 30 items was developed. These items were related to potentially stress-producing situations in the school context, and special care was taken to ensure that their wording was simple and accessible to adolescents [29, 30] .
The 30-item draft was submitted and administered to 6 secondary school teachers and 18 secondary students (12 from compulsory secondary education and 6 from post-compulsory secondary education), using a Likert-type response scale from 1 (very low) to 5 (very high). Feedback obtained from the teachers and students emphasized the relevance and applicability of all the items, and minor adjustments were made in the wording of various items in order to make the vocabulary more easily understood by adolescents.
Thus, the initial version of the QASSE used in the study comprised 30 items related to different potentially stress-producing situations in secondary education (see Table 1 ). Students' responses reveal their stress level in the different school situations on a Likert-type scale with 5 response options (1= "Very low", to 5= "Very high").
Participants
Participants in the study were 860 high school students in seven public high schools in a large city 
LQS. List of Somatic Complaints. Its objective is to identify the frequency with which children
and adolescents experience and feel pain. It consists of 11 items related to the frequency with which they experienced different physical complaints in recent weeks (e.g. "stomachache"), using a scale with three response options (1= "Never"; 3= ¨Often"). Its internal consistency in this study was .84.
Procedure
The study was reviewed and approved by the Ethics Committe of the University of Valencia (code number H1523870265031). Likewise, it had authorization from the Board of Education of the Valencian Government to acces to schools and to develop the study. After obtaining the informed consent of the schools and families of the participants, the students filled out the instruments collectively and voluntarily during school hours the week before the first semester exams. The instruments were administered by collaborating psychologists from the research team in a 50-minute session. In order to perform a cross-validation of the QASSE, the resulting database was randomly divided in half. The first half (sample 1) was used for exploratory purposes, and the second half (sample 2) was used for confirmatory ends.
Analysis
Sample 1 responses were submitted to principal components Exploratory Factorial Analysis -EFAwith oblimin rotation using SPSS 20.0. Dimensions with values greater than 1.5 were selected, considering a factorial saturation greater than |.40| in only one dimension as the criterion for selection and assignment to the factors. To test the validity of the structure resulting from the EFA, the sample 2 responses were analyzed with a confirmatory factorial analysis (CFA) specified and estimated in
Mplus [36] . Weighted Least Square Mean and Variance Corrected (WLSMV) method of estimation was employed in order to accommodate the non-normality and ordinal nature of the indicators in the first set of CFA models (those analyzing the items) and Robust Maximum Likelihood (MLR) in the model testing for the nomological validity of the scale [37] .We assessed model fit using the chi-square statistic, CFI, and RMSEA, the indices available for this type of estimation. We used the following criteria to determine good fit: CFI and TLI above .90 (better if above .95) and RMSEA below .08 [38] .
Additionally to overall fit indexes, the acceptability of the model was evaluated by the strength and To analyze the nomological validity of the QASSE, a new structural model was specified and submitted to evaluation through CFA, considering the dimensions underlying the QASSE, the GHQ-12, and the LQS. Given the sample size and the large number of indicators that make up the three scales, the decision was made to parcel the items from the QASSE and the LQS and consider the scores on the subscales of the GHQ-12 as indicators of psychological wellbeing. Establishing parcels of items produces more stable solutions, better fit levels, less bias, and lower estimation errors [39] .
Finally, considering all the participants in the study, a factorial MANOVA was used to analyze the possible effects of the students' educational level and gender on their academic stress levels.
MANOVA was calculated in SPSS 22.
Results
Exploratory factorial analysis
The EFA showed the existence of four underlying dimensions in the initial version of the QASSE. Table 1 shows the eigenvalues, percentage of variance explained by the retained factors, mean and standard deviations of the items in that factor, and their alphas. Table 2 presents the basic descriptors and communalities of the 30 initial items, as well as the factor loadings in the different dimensions, which together explain 50.4% of the total variance in the data. Based on the items with the greatest saturation in factor 1 ("Taking exams", "Academic overloadhaving too many exams and tasks to do-", and "Lack of time to fulfill all the activities we are asked to do"), this factor was called Academic Overload and School Performance. Given the most representative items in factor 2 ("My relationships with my classmates", "Working with classmates on tasks in class", and "Intervening in class -e.g., asking questions, participating in debates-"), this factor was labeled Interaction with Classmates. Factor 3 was called Family Pressure, based on its most representative items ("Family discussions and conflicts caused by my studies", "The fact that my parents are always on top of me -e.g., whether I do my homework and activities, my grades, …-", and "Family pressure to obtain good grades"). The last factor was called Future Perspectives because all the items included in it refer to this question (e.g., "Choosing subjects in the coming courses", "Getting or keeping a grant to study", "Future academic and professional perspectives").
Six items were ruled out in later analyses. Five of them showed saturations above.40 in more than one dimension (items 8, 13, 11, 15, and 21), and one (item 2) did not reach the minimum saturation considered. After their elimination, the reliability of the scale as a whole was .92, which suggests considering a global score of academic stress.
. 
Confirmatory factor analysis
To determine the structural validity of the solution derived from the EFA with sample 1, various CFA were carried out with the sample 2 responses (Table 3) . Initially, three alternative structural models for the QASSE were considered: A one-dimensional model (M1); a model stemming from the preceding EFA with four oblique factors (M2); a third model, also derived from the previous EFA, considering a structure with four first-order oblique factors along with a second-order factor (M3). Given that the results showed the existence of a large modification index affecting item 27, a correction was made in order to improve model fit. Item 27 was cross-loaded in its original factor (factor 3) and in factor 2. Both models M2 and M3 were corrected. Goodness-of-fit indexes are in Table 3 . The second order model corrected with the cross-loading offers the best trade of between fit and parsimony and it is therefore retained as the best representation of the data. Figure 1 shows the values of the estimated parameters through the CFA, revealing that all the factorial saturations are significant and equal to or greater than .45. Note: χ² = chi-square; df = degrees of freedom;; CFI = Comparative fit index RMSEA = root mean squared error of approximation; 90%CI = confidence interval for RMSEA. M2r# and M3r# models are the same as M2 and M3 respectively, a cross-loading of item 27.
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The internal consistency of both the first-order dimensions and the second-order factor from the QASSE was adequate. Alpha, AVE and CRI were calculated for each factor. Academic overload and school performance (factor 1) presented the highest value ( = .84, AVE= .45, CRI= . Note. *** p < .001
Gender and educational level differences
To analyze possible differences due to adolescents' gender and educational level in the QASSE Note. AO = Academic Overload; IC = Interaction with classmates; FP = Family Pressure; FP = Future Perspectives; AS_SO = Academic Stress second order factor
Given that the interpretation of the principal effects is subordinate to the existence of significant interactions, the comments will be based on them. In order to facilitate the interpretation of the results, Figure 3 shows the graphs of the average scores on the QASSE by gender and educational level. On the second-order hierarchical factor, women show significantly higher levels than men in 10 th grade (p < .05) and in 11 th and 12 th grades (p < .01). The men present a homogeneous profile until 12 th grade, whereas the women show a growing progression between 7 th grade and 11 th grade.
Discussion and Conclusions
The main objective of this study was to present the development and validation process of the QASSE, a scale for evaluating academic stress in Secondary Education. In spite of the demonstrated prevalence and relevance of academic stress in adolescence, recent studies point out the low number of studies that have analyzed it in this educational stage and the noteworthy shortcomings of the evaluation instruments available [11, 16] , which limit their usefulness for evaluation and intervention in this area. From this perspective, this study has analyzed the dimensionality and internal consistency of the QASSE, its relationship with adolescents' physical and psychological wellbeing, and the effects of students' gender and educational level on their levels of academic stress, given the discrepancies in the conclusions from previous research [3, 9, 25].
Dimensionality and psychometric properties of the QASSE
The results highlight that the QASSE provides valid and reliable information to evaluate academic stress in adolescence. More specifically, the QASSE seems especially useful for identifying levels of academic stress produced by the different types of academic stressors related to academic overload and school performance, interaction with classmates, family pressure, and future perspectives. In addition, the four subscales of the QASSE reflect dimensions that are qualitatively consistent with the conclusions of previous research on academic stress in adolescence [3, 4, 25] , providing an instrument with contrasted validity and reliability that allows their combined assessment. We think this question is especially important in the school context because it makes it possible to evaluate and design intervention proposals for academic stress that fit students' specific needs.
Moreover, these results emphasize the importance of considering a multidimensional perspective in the evaluation of and intervention on academic stress, contemplating a wide variety of factors and sources found in the school context. Thus, there is a need to consider and address aspects related not only to academic overload and obtaining satisfactory outcomes, which are traditionally the ones most considered in this setting and show the highest scores in the research along with worries about the future [3, 13],but also related to promoting satisfactory relationships and support among classmates
[1],facing possible conflicts with the family and teachers [40] ,and developing effective strategies for coping with the uncertainties of their academic future [11, 12] .
Academic stress, psychological and physical well-being of adolescents
Consistent with the conclusions of prior research, the results highlight that all the QASSE dimensions were significantly associated with adolescents' psychological and physical wellbeing [3, 6, 14, 25] . In addition, the second-order QASSE factor also shows an inverse relationship of a large magnitude with adolescents' psychological and physical wellbeing, confirming the special relevance of academic stress in this developmental period [2] . In summary, these results also highlight the importance of considering a multidimensional perspective in evaluating, preventing, and carrying out interventions on academic stress in school contexts, making it possible to respond to specific problems that students can have in this area.
Effects of gender and educational level
The results show that the main effects of gender and educational level and the gender*educational level interaction are significant in the three first-order dimensions of the QASSE and the general academic stress factor. However, in the case of the family pressure dimension, only the main effects of educational level are significant, but not the effects of gender, which some studies have found significant [4], but not others [25] .
Thus, although the results converge in general terms with the conclusions of previous research, which mainly state that women experience higher levels of stress than men in various dimensions of academic stress, but not in others [4, 7, 25] , and that higher levels of stress are observed in transition courses between educational stages [14] , the significant gender*educational level interaction makes it possible to broaden and nuance previous results. Hence, women mainly show higher levels of stress than men in the transition courses between stages (10 th grade and 12 th grade) in the dimensions related to Academic overload, Interactions with classmates, Family pressure, Future perspectives, and the second-order factor of academic stress, which would support female adolescents' greater vulnerability in these courses [23, 27] . In any case, the results support the importance of paying special attention to the development of transition programs between compulsory and postcompulsory secondary education, and between the latter and university studies, because female adolescents can be especially vulnerable to the stress produced by the uncertainties and academic, personal, and social changes involved in these transitions.
In summary, this study points out: (a) the importance of using a multidimensional perspective in the evaluation and intervention in academic stress in secondary education, taking into account the different agents and subsystems of the school context; (b) the close relationship between academic stress and adolescents' mental and physical health; and (c) the significant effects of students' educational level and gender on academic stress levels, emphasizing the importance of planning preventive interventions in the transition courses between stages, with women presenting higher levels of vulnerability to these transitions. The limitations of the study are related to its crosssectional nature, the use of self-report measures of academic stress, somatic complaints and wellbeing, and the fact that these measures were administered at a specific time point in the academic year. Future studies will have to consider other sources of information, such as the teachers' and parents' perspectives, as well as behavioral variables related to students' wellbeing (e.g., missing classes due to illness, requests for educational and psychological support). Moreover, it would also be especially relevant to develop longitudinal studies in order to determine the evolution of academic stress in adolescence, also considering how it varies throughout the academic course depending on the proximity of exams and their outcomes. In any case, the results reveal that the QASSE is a valid and reliable instrument to evaluate academic stress in secondary education, allowing greater comprehension of this phenomenon and facilitating the development of intervention proposals focused on students' specific needs. RGR and FPG conceived the study and carried out data adquisition and interpretation. RGR and JMT analyzed the data and prepared the manuscript. All authors provided intellectual contributions to the manuscript and has read and approved the final version.
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